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NASA counterpart of peer-reviewed formal
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technical findings by NASA-sponsored
contractors and grantees.
• CONFERENCE PUBLICATION. Collected
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• SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions, often
concerned with subjects having substantial
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• TECHNICAL TRANSLATION. English-
language translations of foreign scientific and
technical material pertinent to NASA’s mission.
Specialized services also include creating custom
thesauri, building customized databases, organizing
and publishing research results.
For more information about the NASA STI
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Executive Summary 
NASA/CR—2007-214678 iii
The data and animations are included in an accompanying CD–ROM.1 
 
1
                                                          
1Kaszeta, R.W.; and Simon T.W.: Experimental Investigation of Transition to Turbulence 
as Affected by Passing Wakes. NASA/CR—2002-212104, 2002. 
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Experimental Investigation of Transition to Turbulence as Affected by Passing
Wakes: Effects of High FSTI and Increased Rod Spacing
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Experimental results from a study of the effects of passing wakes upon laminar-to-turbulent transition in a low-pressure
turbine passage are presented. The test section geometry is designed to simulate the effects of unsteady wakes resulting
from rotor-stator interaction upon laminar-to-turbulent transition in turbine blade boundary layers and separated flow
regions over suction surfaces. Single-wire, thermal anemometry techniques are used to measure time-resolved and phase-
averaged, wall-normal profiles of velocity, turbulence intensity and intermittency at multiple streamwise locations over
the turbine airfoil suction surface. The Reynolds number based on suction surface length and stage exit velocity is 50,000.
This study compares a previously documented base case flow having an approach flow turbulence intensity of 2.5 percent
and a wake passing Strouhal number of 0.792 to two additional cases: one having an increased rod spacing case having a
wake passing Strouhal number of 0.396, and another having an elevated approach flow turbulence intensity of 10 percent.
From these data, the effects of increased rod spacing and elevated FSTI upon transition and separation processes in the
near-wall flow are documented. The results show that a decreased wake passing Strouhal number results in an earlier
separation with a larger separation bubble, while the elevated FSTI results in earlier separation, but with a shorter, thinner,
separation bubble. The data and animations are included in an accompanying CD–ROM.


